The purpose of this report is to present a case of paroxysmal supraventricular tachycardia with an unusual reentry pathway utilizing, in part, the more distal A-V conduction system.
ecent work has emphasized that paroxysmal R supraventricular tachycardia ( SVT ) may originate by two mechanisms: a ) atrial reentry via an A-V nodal pathway secondary either to premature atrial contractions1 or sinus beats in the presence of A-V dissociation2 and b ) rapid firing of an ectopic atrial focus.3 Goldreyer and dam at^,^ For editorial comment, see page 1 Wit et a15 and Janse and colleaguess in the human being and in isolated cardiac tissue have obtained supporting evidence showing reentry to occur at the A-V node and lower atrial tissues during SVT.
The purpose of this report is to present a case of paroxysmal supraventricular tachycardia with an unusual reentry pathway utilizing, in part, the more distal A-V conduction system.
A 62-year-old caucasian woman was admitted to the hospital because of palpitations. These episodes were first noticed when the patient was 11 years old and recurred approximately once a month. During her first pregnancy, she had a prolonged episode of palpitation which resulted in spnntaneous abortion. Over the past ten years, the attacks have increased in frequency to three to four per day, and with a duration varying from five minutes to 26 hours. During these episodes, she was weak, vomited, became diaphoretic and occasionally experienced syncope with loss of urine and feces. She has been hospitalized three to four times a year for the past five years. Over the past six nionths, the arrhythmias have increased in duration and her strength has decreased. Cardioversion has been required on two occa'.ions and, in addition, the patient has been treated with digitalis, qrtinidine, diphenylhydantoin (Dilantin), and propranolol. She had shortness of breath when walking uphill, but could walk on level ground without dyspnea. Exercise did seem to precipitate her attacks. She was in congestive heart failure and hospitalized for that reason five years ago. Physic;~l examination showed blood pressure of 230/100 nim Hg with an irregular pulse of 64/tnin.
A slight left ventricular lift was present. A grade 1/6 midsystolic murmur was heard at the apex and an S4 gallop was present. The chest x-ray film demonstrated cardioniegaly with interstitial edema. A 12-lead electrocardiogram ( ECG ) obtained on admission showed normal sinus rhythm, abnormal superior axis deviation, left ventricular hypertrophy ancl secondary repolarization changes ( Fig 1A ) .
During her hospitalization, the patient developed epistdes of sinus arrest with durations of u p to 4.2 seconds, followed by bradycardia, frequent premature ventricular beats ant1 repeated episodes of SVT a t a rate of 160/min, the latter responsive to intravenous propranolol. A Holter monitor documented sinus bradycardia, junctional rhythm at a rate of 29. sinus arrest and SVT. A permanent A-V sequential demand pacemaker (manuf?ch~red by American Optical Co.) was implanted and the patient continued on propranolol ancl procainamide. For the following six months after hospitalization, she has remained relatively symptom free with only rare short-lived episodes of SVT. The patient was studied in the nonsedated postabsorptive state. Under local lidocaine anesthesia two SF bipolar electrode catheters were introduced via the basilic vein and positioned at the high right atrium under fluoroscopic control for the purpose of both atrial pacing and intra-atrial electrogram recording.
A 6F tripolar catheter electrode was introduced via the femoral vein by Seldinger technique and positioned across the tricuspid valve. His bundle electrograms were recorded by the method of Scherlag and associates.? Intra-atrial electrograms and leads 1, 2, 3 of the surface electrocardiogram were also monitored and recorded on an Electronics for Medicine DR-8 multichannel recorder at 100-200 mmlsec paper speed.
Rectangular pulses of 3 msec duration and 1% times diastolic threshold were used to stimulate the atrium at rates of 90 to lSO1min. A-V refractory period (AVRP) measurements were obtained by use of a programmed specially constructed stimulator. This unit is capable of delivering a variablycoupled extra pulse (S2) following every sixth basic ( S I ) pulse. RESULTS During sinus rhythm A-H and H-V intervals, P wave morphology, activation sequence and conduction times were normal (Fig 1B) . Utilizing the extrastimulus methode an AVRP curve was constructed (Fig 2) . Late diastolic coupled atrial premature depolarizations resulted in a single ventricular response with a normal morphology and no significant conduction delay ( Fig 3A) . Earlier coupled extrasystoles (Fig 3B) resulted in pronounced configurational changes of the ventricular response with prolongation of the H-V interval. This prolongation of intraventricular conduction as manifest by H-V prolongation and aberrantly conducted ventricular responses was found to be proportional to the extrasystolic coupling interval ( Fig 2 ) .
The earliest coupled extrasystole elicited demonstrated marked intraventricular conduction delay and resulted in sustained SVT (Fig 4 A ) . It was interesting to note that during the episode of SVT marked QRS configurational changes occurred. Initially, left bundle branch block with superior axis deviation was seen ( Fig 4A) and subsequently right bundle branch block with marked right axis deviation was seen ( Fig 4B ) . initiating ventricular ectopic impulses b y reentry along a circuit involving both bundle branches. I n t h e case presented, induced late diastolic extrasystoles failed t o reproduce S V T ( F i g 3 B ) .
O n l y a t critical coupling interval could a single atrial premature b e a t then induce pronounced prolongation of H V interval a n d intraventricular conduction ( F i g 4 A ) . This resulted in reentry of t h e ectopic impulse and subsequent sustained SVT. I n part, this progressive H V prolongation resembles previously described properties of t h e h u m a n a n d canine A-V conduction s y~t e m .~. '~. '~ However, in no prior instance has progressive HV prolongation been reported t o result in sustained entry. Experimental evidence in the animal a n d h u m a n heart have demonstrated reentry t o occur a t the higher junctional tissues. The present case illustrates t h a t t h e distal A-V conduction system m a y participate in a reentry circuit producing and perpetuating SVT. I n t h e present study a distal site of reentry would suggest t h a t this rhythm more appropriately be considered a variant of ventricular tachycardia.
Master Physiologist of the Eighteenth Century
The master physiologist of the century, a truly universal man, was Swiss-born Albrecht von Haller (1708-1777) who as a Wunderkind produced a Chaldean grammar, a Greek and Hebrew dictionary, poems, biographies. At the University of Gottingen he taught all branches of medicine, established botanical gardens and churches, wrote thousands of scientific papers. H e became eminent as a botanist, anatomist, novelist, poet, public health official, founder of an orphan asylum, head of his native canton of Bern. H e carried on a gigantic correspondence (some 14,000 letters) with many eminent figures of the enlightment, ranging from Voltaire to the arch-lover Giovanni Casanova. Haller's finest work was done on the physiology of blood vessels and of the nervous system; he established that irritability is a property of muscles, while sensibility is characteristic of nerves; these observations correctly supported the myogenic theory of the heartbeat. H e also established the role of bile in the digestion of fat and was a pioneer in the study of angiology and microscopic anatomy. His concept of physiology was that of anatomia animata, the science of biologic movement.
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